An Adansonian analysis was made on IOO isolates of Corynebacterium pyogenes with the aid of a digital computer. A wide variety of tests was used to define the isolates. The resulting dendrogram showed that C. pyogenes was a 'good species', with the IOO isolates related at high similarity values. No close affinity between biotype and host-species or between biotype and lesion was found, apart from the disposition within two adjacent groups of all of the isolates which originated from Swedish bulls.
INTRODUCTION
Corynebacterium pyogenes is a common pathogenic bacterium for all the larger domesticated animals. It is responsible for much economic loss and is present, as a primary or secondary invader, in almost all purulent conditions of cattle, sheep and pigs. The purpose of the present work was to study in detail a group of isolates of C. pyogenes isolated from a variety of animal hosts and morbid processes, and to utilize the information so obtained to estimate numerically with the aid of an electronic digital computer, the over-all similarity of the isolates. They were then to be disposed in a numerical classification, to ascertain whether any correlation obtained between such a classification and the species of host or the lesion of origin.
METHODS
A collection of I 00 isolates of Corynebacterium pyogenes (53 from disease processes in cattle, including 19 strains from Sweden; 22 from pigs; 21 from sheep; three from wild rabbits, and one from a horse) was used. The isolates were maintained on 5 % (v/v) blood agar, subcultured at weekly intervals and a new series of cultures was prepared monthly from a stock of freeze-dried cultures. Each isolate was subjected to the following tests:
A (I 962) for the purpose of computer analysis. The main endeavour was to distribute strains into groups or clusters, whereby each was composed of mutually similar strains. Tests where every strain gave a positive, or a negative result, were not incorporated in the data table. The results of the remaining tests (62), which gave variable results, were coded according to the requirements of Gower's CLASP programme, and estimation of coefficients of mutual similarity of the strains was made by J. C. Gower of Rothamsted Experimental Station. The programme used is capable of accepting information of three kinds-dichotomies ( + or -), quantitative (e.g. morphology measurements) and qualitative (e.g. litmus milk test, where mutually exclusive reactions, unrelated by rank, occur). Calculation of coefficients of similarity (S) were calculated and expressed in the form of a similarity matrix indicating the S values for each strain relative to every other. The method of calculation of S values in this programme does not take into account negative matches, for the reasons advanced by Sneath (I 962). Cluster grouping was done by the technique of 'single link listing', a method devised by Dr J. E. Smith (personal communication, I 965) and described and successfully used by Hussaini Diagrammatic representation of the groupings was by means of a dendrogram (1965) . (Fig. I ) which rendered affinities of strains and clusters of strains apparent.
RESULTS
The computer calculated values of S ranged from 55% to 85 yo. Those values are indicated in the dendrogram (Fig. I) as horizontal lines at the appropriate value, linking the isolate, or group stems. Isolates which were joined in the dendrogram at values of 85 % S, e.g. no. 87 : 85 were obviously closely related, whereas isolates linked at 55 % were only distantly related. The percentage similarity of 68 % was selected as a suitable value for definition of major groups, since at that value 93 of the IOO isolates were encompassed within five major groups. Table I is that of the 15 isolates in group A only I was not of bovine origin. The distribution of isolates in groups B and E was not considered significant, but in groups C and D the percentage of porcine isolates was much higher (47 and 60 %) than would accord with random distribution.
Isolates from sheep were distributed evenly throughout the groups, except that there were no ovine isolates in group A. Table 2 shows that while isolates from most parts of the body occurred uniformly throughout the groups, those recovered from the male genital tract were entirely confined to groups A and B. The significance of that finding is difficult to assess because those isolates comprised 17 of the 18 isolates from Sweden, and the other isolate from that country, an ovine one (77) appeared in the dendrogram as an intermediate between groups A and B. The number of isolates is given (followed in parentheses by the percentage) in relation to the number of isolates in each computer-defined group. 
Computer-defined groups
The number of isolates is given (followed in parentheses by the percentage) in relation to the number of isolates in each computer-defined group.
